dermis and also of the proliferative capacity of the basal cells. 4, 5 The stratum corneum is harmed by crazing, through which microorganisms may penetrate and this determines inflammation at the site. Crazing may also determine preulcerative and hyperkeratotic lesions which may become chronic, especially when associated with vascular or peripheral neurological conditions, [6] [7] [8] and the cutaneous adnexa undergoes gradual rarefaction until a point at which they disappear entirely. 9 These alterations are frequently underestimated either because they are considered "physiological" or because less attention is paid by elderly patients to this kind of problem. Initial intervention is usually limited to use of cold creams (frequently through self care, using widely consumed products, as opposed to specific active principles in accordance with the indications provided by specialized dermatologists). If applied regularly (above all, after bathing) the active principles may contribute to preventing further pathological developments. However, in elderly patients, cold creams are not always used in a constant manner. A nanotechnology application (Difoprev ® system; LVM Technologies, Bologna, Italy) has enabled incorporation into the fabric of a sock of a molecular film containing a glycoprotein endowed with marked moisturizing action: Pseudoalteromonas ferment extract. When worn, the sock gradually releases the active principle and enables the hydration action required for the skin over the entire period in which the sock is worn, thus doing away with the need for creams. The Difoprev ® system is based on a technology derived from nanostructured lipid carriers, which has been demonstrated to be highly effective as a vehicle for both cosmetic and dermatological preparations. 10 It consists of a sock made of a special synthetic fiber, polyamide fiber (Meryl ® [Nylstar S.P.A Yarn Manufacturer -Italy, Cesano Maderno, Italy]), which is smooth and does not irritate the skin, and which, because of negative/positive surface charges interaction, can be loaded with the microcapsules containing the active moisturizer. When the socks are worn, the contained microcapsules constantly release the agent to the patient for the whole time the sock is in contact with the skin. Each charge lasts for 36 hours. This eliminates the need to moisturize skin, while also maximizing the time of application of the active agent. The sock is recharged with the microcapsules at each washing. The moisturizing agent is an emulsion of liposomes, made up of a core of lipids (phosphatidylcholine) coated by the glycoprotein secreted by the bacterium Pseudoalteromonas antarctica. 11, 12 This protein, along with other proteins found in microorganisms, is able to coat liposomes, protecting them from surfactant agents, thus increasing their solubility and availability. 13, 14 The glycoprotein (Pseudoalteromonas ferment extract), which is synthesized by a bacterium (P. antarctica NF3), is endowed with properties particularly indicated for homeostatic maintenance of the skin and subcutaneous tissue ( Figures 1 and 2) . The liposomes, positively charged, can exert a range of activities in the skin. They interact with the extracellular lipid junctions in the stratum corneum and isolate the deeper layer from the outer ones. It is also reported that the liposomes have a positive effect on fibroblast functions. 14 This system was designed initially as a means of prevention and treatment of cutaneous trophism, especially for patients with diabetic pathological conditions, vascular pathological conditions, or wounds or sequelae of amputation. 15, 16 In view of the product's characteristics and demonstrated efficacy, the indications were then broadened to include also perilesional skin treatment and treatment of skin lesions induced by bandages or elastic compression. The aim of this work is to assess the efficacy of this system in the treatment of the skin of elderly patients.
Materials and methods
Over a period of 8 weeks, a consecutive series of 16 male and female outpatients (age .70 years) underwent treatment with the Difoprev ® system (consisting in microcapsules containing a glycoprotein synthesized by the bacterium, P. antarctica NF3, which are anchored to the threads of a very comfortable sock made of a special polyamide synthetic fiber, Meryl ® ). A comparison was conducted with 8 patients of the same age bracket who wore the same type of sock, but without the microfilm. The patients were assigned to one of the two treatment groups on the basis of a randomization list: group A, managed with the full system and group B, managed with socks with no active principle. The duration of the effect of application is approximately 36 hours. During this period, the glycoprotein contained in the microcapsule, released following rupture of the microcapsules during walking, exerts its moisturizing action as it spreads within the skin; the peculiarity of the system consists in the possibility of "recharging" the sock after washing by dipping it in a solution containing microcapsules. The solution was provided as part of the system. The patients were duly provided with instructions concerning use of the system, with attention paid in particular to the charging procedure. Of course, during the study periods no creams or ointments were used, and use of a neutral soap was recommended for personal hygiene. The patients displayed no symptomatology indicative of vascular, arterial, venous, or neurological diseases. Regardless, all patients underwent preliminary instrumental echo with color Doppler examination. If arteriopathy or chronic venous insufficiency was noted, the patient was not included in the study. Diabetic patients were also excluded.
echo color Doppler
We performed a whole duplex echo scan for every patient of both the arterial and venous systems by Esaote MyLab™70 XV (Esaote Group, Genova, Italy) according to the ultrasound investigation guidelines of the Italian Society for Vascular Investigation 17 to select patients without peripheral artery disease and/or venous disease (mostly acute venous thrombosis, chronic venous insufficiency, and post-thrombotic syndrome). At the start and on termination of treatment, clinical assessment was conducted for the degree of hydration of skin and the corresponding degree of keratosis given in terms of an arbitrary scale of seriousness ranging from 1 (absent) to 4 (marked) ( Table 1) , corresponding to the clinical appearance of the skin as represented in Figure 3 .
After an initial assessment at the time of recruitment, the patients were assessed twice at 15 day intervals and then after 30 days on termination of treatment as planned. During the control examinations and at the end of treatment, objective assessment was conducted relative to the degree of improvement of the appearance of the skin in accordance with an arbitrary scale ranging from 1 (no variation) to 5 (marked improvement) ( Table 2 ). The variations of the conditions of the skin were photographically recorded at the start and on termination of treatment.
Patients were instructed to carry on with their regular activities and to record in a log book any eventual adverse event, even if not apparently related to the treatment. A telephone number was provided for any emergency. Patients 
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Difoprev ® in treatment of the skin of the elderly were also requested to keep all the remnants from the used boxes of the refills, so that in the event, a calculation of effective usage of the system could be made retrospectively.
Results
There were no drop outs in the study. None of the subjects suffered from irritation or allergic phenomena. In all treated patients, an improvement in skin condition could be observed.
Keratosis
In group A, the degree of keratosis decreased from an average value derived from the mean of the visual scale ( Figure 3 ) of 3.31±0.54 at the initial examination to 2.59±0.61 at the second examination and to the value of 1.21±0.31 at the end of the observational period. Group B showed no change in the degree of keratosis. The corresponding keratosis values for the control group were 3.25±0.46 at the start of the study and 3.06±0.56 during the third examination at 2 months.
The improvement in keratosis can be clearly seen in Table  3 and Figure 4 .
General conditions of the skin
Assessment of general conditions according to the arbitrary scale (Table 2 ) revealed improvement in the skin conditions of all members of group A, most of whom (more than 60%) displayed degree 4 or 5 improvement when compared to the basically stable conditions noted in the members of group B ( Figure 5 ). Most patients treated with Difoprev ® displayed a reduction in the degree of keratosis of the skin (90%, of whom 15% had marked improvement) when compared to patients who used the sock alone with no microcapsules (only 10%, with slight improvement). All treated patients recorded a sensation of improvement and agreeability of the device, and no problems in complying with the request for daily usage and in regard to the refilling process. By way of exemplification, comparisons 
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Aluigi may be made of the photographs regarding one treated case among the patients (15%) displaying marked improvement (Figures 6 and 7) .
Conclusion
Dryness, accompanied by hyperkeratosis, is the most typical sign of peripheral neuropathy in diabetic patients; both conditions are considered preulcerative. Irrespective of the presence of any vascular or neurological pathological conditions, elderly patients shall still frequently display alterations of the skin which fully resemble the alterations noted in diabetic patients (with the same characteristics, preulcerative lesions, and also with the same potential intercurrent diseases). The possibility of preventing the development and the evolution of anhydrosis usually relies on local application of moisturizers in the foot and the shin. Such application has proven to be an effective measure in preventing complications, but it depends on the effectiveness of the moisturizing agent and on compliance on the part of the patient which is essential for guaranteeing the success of this approach. 18 Recently, a biomedical application of nanotechnology (Difoprev ® system) has made it possible to design and realize an instrument which enables not only maximized moisturizing action but also the bypassing of patient compliance questions. In view of the optimal results obtained by this system in the treatment of preulcerative lesions of the shin and foot in diabetic patients, 15, 16, 19 and in view of the characteristics of the lesions frequently noted in elderly patients which are similar, it was decided that a test be conducted regarding the efficacy of this system also under these latter conditions (which may be defined or considered "paraphysiological"). Elderly persons, especially those who are not well off, or who are socially deprived, frequently neglect personal hygiene. They therefore also pay little attention to alterations in the skin of the shin and foot, which if untreated, may develop into ulcerative lesions and/or intercurrent diseases which are infectious in nature. Alongside the above considerations, it is noted that elderly persons tend to consume liquids less regularly and this potentially leads to dehydration which is particularly evident in the skin. The possibility of using a system which enables moisturization of the skin of the shin and foot by simple means such as socks endowed with the characteristics of the Difoprev ® system may thus provide a convenient remedy for elderly patients who are otherwise forced to apply creams, oils, or ointments (which for the reasons mentioned above, rarely provide guarantees of continuity of treatment).
The simple daily action of putting on a routine accessory such as socks can provide a readily applicable solution to the problem of dryness of the skin and a tendency to hyperkeratosis, while also eliminating the risk of intercurrent diseases and the need for application of topical preparations. Constant release of the active principle contained in the microcapsules of the Difoprev ® system throughout the day (the duration of each refill is about 36 hours) ensures hydration of the skin and concurrently makes for greater sockskin contact comfort. Well hydrated skin is more elastic and resistant and can reduce the risks of skin disruption and therefore ulceration. Positively charged nanoemulsions, like the one which we used, are particularly effective because of the electrical attraction between the particles and the negatively charged structures of the skin. Moreover, the small size of the particles and large surface area of application may help maximize the interaction between the skin and the lipids coated with glycoproteins. 20, 21 It goes without saying that the results obtained in this study can only be considered preliminary, given the few patients sampled on the basis of a distinctly clinical approach. Further in depth study and validation are required. However, the data obtained point to a significant improvement in the skin of patients treated with the Difoprev ® system (compared to patients who wore the sock without microcapsules). A reduction in keratosis and a distinct improvement in the appearance of the skin were noted in group A (compared to the group B patients in whom improvement was practically absent). These findings indicate that the efficacy noted is owing to the properties of the system. Prevention is crucial to avoid progression of the disease of the skin from the early stages in which only predisposing conditions are present. The charged socks have the potential to aid prevention. As already seen for the skin of diabetic patients, Difoprev ® may readily contribute to preventing skin lesions and the associated derived discomfort also experienced by elderly patients. The system is active, safe, and enables improved conditions of the skin of elderly patients by enhancing hydration and elasticity.
